Glycosyl hydrolases of cell wall are induced by sugar starvation in Arabidopsis.
Three Arabidopsis genes encoding a putative beta-galactosidase (At5g56870), beta-xylosidase (At5g49360) and beta-glucosidase (At3g60140) are induced by sugar starvation. The deduced proteins belong to the glycosyl hydrolase families 35, 3 and 1, respectively. They are predicted to be secretory proteins that play roles in modification of cell wall polysaccharides based on amino acid similarity. The beta-galactosidase encoded by At5g56870 was identified as a secretory protein in culture medium of suspension cells by mass spectrometry analysis. This protein was specifically detected under sugar-starved conditions with a specific antibody. Induction of these genes was repressed in suspension cells grown with galactose, xylose and glucose, as well as with sucrose. In planta, expression of the genes and protein accumulation were detected when photosynthesis was inhibited. Glycosyl hydrolase activity against galactan also increased during sugar starvation. The amount of monosaccharide in pectin and hemicellulose in detached leaves decreased in response to sugar starvation. These findings suggest that the cell wall may function as a storage reserve of carbon in addition to providing physical support for the plant body.